Objectives To analyse the applicability of the STOPP/ START criteria as a tool to identify patients with potentially inappropriate medications (PIM) during pharmaceutical validation of prescriptions in a longterm care hospital, to identify risk factors for PIM and to characterise the physiological systems and drugs more frequently associated with these PIM. Methods An interventional, prospective and longitudinal study was conducted in polypathological patients aged >65 years. Usual pharmaceutical care and the STOPP/START criteria were used to identify PIM and to plan pharmaceutical interventions at admission. At discharge, the discharge summaries were reviewed using the STOPP/START criteria. results 112 patients were included. The prevalence of patients with PIM at admission was 76.8%. The STOPP criteria identified a high number of PIM and almost all entailed pharmaceutical intervention. On the other hand, most of the START criteria identified did not entail pharmaceutical intervention. Usual pharmaceutical care detected a different type of PIM; a high percentage of pharmaceutical interventions to resolve them were accepted. At discharge, the prevalence of patients with PIM was 61.3%. At admission, none of the analysed variables was associated with the PIM identified using any of the tools. At discharge STOPP criteria identified a higher percentage of patients with PIM in the geriatric outpatient consultation group. Conclusions The prevalence of PIM in older polypathological patients is high. The STOPP criteria are useful for reducing inappropriate prescribing during the pharmaceutical validation process. In contrast, routine incorporation of the START criteria in the pharmaceutical validation may be not necessary in a hospital of this type.
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InTrOduCTIOn
Use of drugs in the elderly can be considered a health problem 1 2 since the prevalence of potentially inappropriate medications (PIM) in people aged >65 years in primary healthcare is 20.5%, up to 40% for nursing home residents in the USA, 3 and 95.1% for hospitalised older adults in Spain. 4 Polypharmacy and pluripathology are factors associated with PIM, as well as pharmacokinetic and pharmacodynamic change, which are common in older people. 3 5 In other studies, [6] [7] [8] place of residence, female sex and depression were shown to be other factors associated with PIM.
Several tools are available for assessing the appropriateness of drug treatment and for reducing use of PIM in the elderly; these are divided into implicit and explicit methods. The explicit methods include Beers criteria, IPET (Improved Prescribing in the Elderly Tool) and the STOPP/START criteria (Screening Tool of Older Person's Prescriptions/ Screening Tool to Alert doctors to Right Treatment). 9 STOPP/START consists of 65 indicators of potentially inadequate treatments, including drugdrug and drug-disease interactions (STOPP), and 22 indicators of prescribing omissions on the basis of an exact diagnosis if there is no contraindication (START).
Pharmacist intervention has been shown to reduce significantly the number of PIM and to improve prescriptions for fragile elderly patients at hospital admission. 2 In addition, several studies have shown that the inclusion of a pharmacist in the healthcare team responsible for elderly patients reduces the negative outcomes associated with medication. 10 Few studies have been carried out in long-term care hospitals that use the STOPP/START criteria and currently, no tool is used to improve medication appropriateness. Therefore, this study aimed to analyse the applicability of the STOPP/ START criteria as a tool to identify patients with PIM to improve the quality of pharmacotherapeutical practice.
MeThOds study setting and population
A 6-month interventional, prospective and longitudinal study was conducted between March and August 2014.
The study was carried out at a long-term care hospital with 48 beds. All patients admitted to the hospital during the study period who met the following criteria were included: aged >65 years and polypathological. According to the Andalusian Public Health System classification 11 polypathological patients were considered to be those who had chronic diseases included in two or more of the clinical categories shown in box 1. Patients had to give their informed written consent for inclusion in the study.
Patients who were already included in the study during the recruitment period and were readmitted later and those admitted to the palliative care service were excluded.
data collection
The following data were collected: sociodemographic variables (age, gender, admission service and origin); functional variables (Barthel index and Pfeiffer index); clinical variables (number of chronic diseases at admission); prognosis variables (Charlson index, Profund index and simplified Profunction index) and pharmacotherapy variables (number of drugs at the time of the first review and number of drugs prescribed in the hospital discharge report). To count the number of drugs prescribed, 'as needed' treatments and intravenous fluid therapy were included but enteral nutrition or nutritional supplements products were not.
Clinical pharmacists combined their usual pharmaceutical care without tools (consultation of product data sheet, medication administration guides, usual databases used in the hospital and lists of low therapeutic value drugs) and the STOPP/START criteria to perform a comprehensive medication review in all patients included. The pharmacist informed the physician of all detected PIM with the exception of the PIM identified by the START criteria in patients with significant functional impairment or high or intermediate risk of death in 1 year.
Discharge summaries were reviewed using the STOPP/START criteria. Pharmaceutical interventions were not made to resolve the detected PIM since the review was conducted the day after hospital discharge and the PIM detected did not affect patient safety.
data analysis
Data were analysed using SPSS 22.0. A descriptive analysis of sociodemographic, functional, clinical and prognostic variables was conducted. The Kolmogorov-Smirnov test was used to determine the normal distribution of the quantitative variables.
The prevalence of patients with PIM at admission was calculated as the proportion of all patients included in the study, whereas at hospital discharge the prevalence was calculated from the patients who completed the study.
A non-parametric McNemar test was used to compare the prevalence of patients with PIM identified by STOPP/START criteria combined or STOPP or START separately, between admission and discharge.
Univariate analyses were performed to identify factors associated with PIM identified by STOPP/START criteria combined or STOPP or START separately. A Χ 2 association test (or Fisher's exact test if the expected frequency was <20%) was used for the analysis.
p<0.05 was considered statistically significant. The degree of applicability of the STOPP/START criteria was assessed through indicators I 1 , I 2 and I 3 :
I 1 : number and percentage of PIM identified with STOPP criteria, with START criteria and with the usual care divided by the total number of PIM identified.
I 2 : number and percentage of PIM identified with STOPP criteria, START criteria and with the usual care that entailed pharmaceutical interventions divided by the total number of PIM identified with each method. I 3 : number and percentage of PIM identified with each method that were modified after the pharmaceutical intervention divided by the total number of PIM identified with each method that entailed pharmaceutical intervention.
ethical considerations
The study protocol was approved by the institutional review board (clinical research ethics committee of Aragon; CEICA), and informed written consent was obtained from all participants.
resulTs study population
One hundred and twelve patients met the inclusion criteria and all agreed to participate in the study. Only 106 patients completed the study: five patients died at admission and one patient was transferred urgently to the reference acute care hospital.
Sociodemographic, functional, clinical, prognostic and pharmacotherapy characteristics of the patients included in the study are presented in table 1.
Potentially inappropriate medication
The prevalence of patients with PIM at admission was 76.8% (n=86). The STOPP/START criteria identified PIM in 66.1% of the patients (n=74), the STOPP criteria in 29.5% of patients box 1 definition of a polypathological patient 11 Category A ► A. Original article (n=33), the START criteria in 56.3% of patients (n=63) and the usual pharmaceutical care in 26.8% of patients (n=30).
The prevalence of patients with PIM identified during discharge summaries review was 61.3% (n=65). The STOPP criteria detected PIM in 20.8% of patients (n=22) and the START criteria in 50.9% of patients (n=54). Although these percentages are lower than the admission values, the differences do not reach statistical significance.
Details of the most common drugs involved in PIM are shown in table 2.
For the STOPP criterion 'Any duplicate drug class prescription', has been posted the two drugs involved. Tables 3 and 4 show the frequency of PIM according to the STOPP and START criteria, at admission and at discharge, respectively.
Pharmaceutical interventions
A total of 87 pharmaceutical interventions were made. The main types of pharmaceutical interventions were: to change a medication (28.7%), to discontinue a treatment (27.6%), to start a medication (18.4%) and to change the dose or the dosing interval (17.2%). Of these 87 pharmaceutical interventions, 65 were accepted (74.7%).
Applicability of sTOPP/sTArT criteria. results of the indicators
The degree of applicability of the STOPP/START criteria evaluated from I 1 , I 2 , I 3 indicators is shown in figure 1.
Factors associated with PIM At hospital admission
Sociodemographic variables (gender, age, admitting service and origin) were not statistically associated with the identified PIM, irrespective of the tools used. Neither were the number of medications, degree of comorbidity or prognostic variables (risk of death and risk of functional decline in the following year). Differences were found between the prevalence of PIM identified by STOPP criteria in patients receiving >10 drugs and the group receiving ≤9 (33.3% vs 16%), although these were not statistically significant. The PIM detected were considerably higher in women than in men using the START criteria (64.3% vs 48.2%), but the differences were not statistically significant.
At hospital discharge
STOPP criteria identified a higher percentage of patients with PIM in the group from the geriatric outpatient consultation (66.7%) than in patients from a unit of the acute care hospital (18.4%) or from emergency department of the acute care hospital (17.6%). However, the sample comprised only six patients.
The other variables showed no statistical significance, although it should be noted that START criteria identified a slight greater prevalence of patients with PIM in groups with high or intermediate-high risk of death or functional decline in the following year than in other groups.
dIsCussIOn

Potentially inappropriate medication
The use of PIM in elderly patients is the cause of 6-30% of hospital admissions. 12 Moreover, PIM are also common during the stay in hospital and at discharge, 4 13 as was found in this study.
PIM were identified in 66.1% of the patients by the STOPP/ START criteria and in 28.1% by usual pharmaceutical care. These results are in line with other studies, 4 13 and emphasise the usefulness of the STOPP/START crieria used in conjunction with the medication review process. The global prevalence of PIM in studies that combine various tools (Beers criteria, anticholinergic risk scale, Priscus criteria) 14 15 is higher than with one tool alone. The prevalence of patients with PIM identified by the STOPP criteria was similar to that found by several studies reviewed. 16 17 However, the prevalence identified in some studies using these same criteria, was higher. 18 19 These differences may be due to the origin of the patients. The patients included in our study include a high percentage of non-acute patients who had been evaluated previously by the comprehensive geriatric assessment unit, so it is possible that treatment modifications had already been made before hospital admission, whereas other studies were conducted mainly in units with acute patients.
Original article
In our study, strict application of the START criteria identified 56.3% of patients with PIM, which is a higher prevalence than found in other studies, 16 probably because the clinical and functional status of the patients was taken into account for the application of the criteria and therefore, these START criteria were not considered to be PIM.
At hospital admission, the main physiological systems associated with the PIM identified by the STOPP criteria were the cardiovascular system (amlodipine)-also featured in several studies-, 4 20 the urogenital system (tamsulosin) and duplicate drug classes-also important in the majority of the studies reviewed-. 4 17 18 However, at hospital discharge, the group 'drugs that adversely affect fallers' (quetiapine and lorazepam) greatly increases, mainly owing to prescription of benzodiazepines. These data show the influence of the level of care on the need to use certain medications. This must be taken into account at discharge from hospital so that treatment changes are considered and not made automatically. The existence of a post-hospital syndrome 21 is a reality that affects the fragile patient and requires treatment to be adapted to the personal situation of a patient.
In many studies 'central nervous system and psychotropic drugs' is the main physiological system involved in the PIM identified at admission, 4 16-19 highlighting the use of longacting benzodiazepines. However, in our study, this criterion (longacting benzodiazepines) was identified in only two patients at admission, and in no patients at discharge, because the pharmaceutical interventions carried out were accepted and the prescriptions were modified.
The main physiological systems affected by applying the START criteria, both at admission and at discharge, were the endocrine system and the cardiovascular system, by omission of antiplatelet therapy and statins in patients with diabetes mellitus with cardiovascular risk factors. Neither of these criteria were met at admission, but because they were not modified during the stay, remained at discharge. This result is in agreement with other studies reviewed. 4 16 20 The START criteria 'antiplatelet therapy in diabetes mellitus' and 'statins therapy in diabetes mellitus' have been removed from the new version of the criteria owing to lack of evidence. 22 The drugs mainly involved in PIM identified by usual pharmaceutical care were omeprazole and levofloxacin. These PIM could be defined as more technical, not related to explicit criteria, since they are based on specific characteristics of a patient, such as dysphagia (change from omeprazole to lansoprazole bucodispersible), the presence of a particular interaction (omeprazole-clopidogrel) or the need to individualise the dosage according to kidney function (antibiotics).
Pharmaceutical interventions and applicability of sTOPP/ sTArT criteria
The acceptance of pharmaceutical interventions, 74.7%, is comparable to that seen in other studies reviewed. 4 Almost all STOPP criteria identified entailed pharmaceutical intervention. The degree of acceptance of these pharmaceutical recommendations was high (76.3%). On the other hand, most of the START criteria identified did not entail pharmaceutical intervention (84.4%), since the patients had limited life expectancy. To start a new treatment in accordance with the START criteria it is important to take into account life expectancy of the patient or time required to obtain some benefit from treatment. 23 Usual care detects a different type of PIM. Pharmaceutical interventions suggested to resolve these incidents were accepted in a high percentage (82.5%) of cases, because in general, addition or discontinuation of medications was not required. These recommendations are intended to lead to adaptation of treatment-for example, to facilitate adhesion or to adjust drug dosing in patients with kidney disease-so acceptance by a physician does not require a complex evaluation.
Factors associated with PIM
Comparisons between studies are difficult because the level of care is not the same as in this study. None of them has been performed in a long-term care hospital and therefore patients included had a different clinical status and the age groups were different.
The analysis performed shows that gender is a variable to take into account, since the probability of PIM is higher in women. However, this variable does not reach statistical significance in our study, unlike some other studies. 8 18 Age was not correlated with a higher prevalence of PIM, though statistical significance was found in other studies. 18 24 The Charlson index was not identified as a risk factor for PIM with any of the tools. In contrast, other studies showed that greater comorbidity increases prescribing omissions. 18 In the group of patients from outpatient geriatric consultation, STOPP criteria identified a statistically significant higher percentage with PIM at discharge, though the number of subjects in this group was small (only six), so this result can be considered irrelevant.
A higher percentage of patients with PIM was identified using the STOPP criteria in the group with ≥10 medications at admission, but the differences did not reach statistical significance. However, several published studies have found a significant correlation between polypharmacy and a greater number of PIM. 7 8 18 19 24 More START criteria were identified in the groups of patients with a limited life expectancy and more functional impairment. This was found particularly in patients with osteoporosis without calcium and vitamin D supplements and patients with diabetes without antiplatelet therapy. Here it is sensible not to start preventive treatments if the possible benefit might not occur.
limitations
First, it is difficult to find factors associated with PIM owing to the small sample size. However, few studies have been carried out in long-term care hospitals so our study may be considered representative.
Second, the severity of the PIM was not determined or analysed. Also, clinical outcomes in patients were not analysed.
Finally, the lack of application of usual pharmaceutical care at hospital discharge might have led to underestimation of the percentage of patients with PIM. However, probably, the number of PIM not identified by the STOPP/START criteria at this time is small, since usual pharmaceutical care is used up to discharge day and acceptance of pharmaceutical interventions to resolve the PIM identified is high.
COnClusIOn
According to the results obtained, the STOPP criteria are useful to identify inappropriate prescribing during the pharmaceutical validation of prescription, and complement traditional pharmaceutical care. In contrast, routine incorporation of the START criteria in the pharmaceutical validation process may be not necessary in a hospital of this type because most of patients are very old, with considerable multimorbidity and limited life expectancy so the use of underprescribing tools could be controversial.
Original article What this paper adds
What is already known on this subject? ► The presence of potentially inappropriate medications (PIM) in hospitalised old patients is high. ► The STOPP/START criteria help to reduce PIM in the elderly.
What this study adds?
► The STOPP criteria are useful to identify PIM during pharmaceutical validation in a long-term care hospital and complement traditional pharmaceutical care. ► The START criteria may be not necessary in elderly patients with considerable multimorbidity and limited life expectancy.
Further studies to evaluate clinical outcomes and to find factors associated with the PIM should be considered.
